The objective was to assess sexual function at long-term follow-up after the Nesbit operation for Peyronie's disease.
Introduction
Peyronie's disease is the most frequent cause of penile curvature. Local in¯ammatory process leads, through ®brosis, to shortening and occasionally to calci®cation of the tunica albuginea. 1 Surgical treatment of Peyronie's disease is necessary when the penile curvature doesn't allow coitus. Rarely penile deformity is also associated with psychological problem. 2 Numerous surgical techniques have been used to treat the penile deformity due to Peyronie's disease, but synthetically it can be corrected in one of two ways. The short side can be lengthened, which involves plaque incision or excision and grafting the defect with vein, 3 dermis, 4 tunica vaginalis, 5 temporalis fascia 6 or synthetic materials. 7 Alternatively, the long side can be shortened, either by tunical plication or excision of an ellipse of tunica albuginea. This last technique was ®rst proposed by Nesbit 8 for correction of congenital penile curvature and then popularized in 1979 by Pryor 9 for the treatment of Peyronie's disease.
We have reviewed the case histories of patients treated with Nesbit's procedure to assess the sexual function at long-term follow-up.
Materials and methods
An IIEF-5 questionnaire 10 together with two questions about residual deformity and treatment satisfaction were sent to 213 patients (mean age 54 y, range 34 ± 72) who were treated by means of Nesbit's between 1986 and 1998. The results from this questionnaire together with the patient case records constitute the basis of this paper. In this way it was possible to contact and reassess 157 patients (mean follow-up was 72 months, range 16 ± 156).
Physical examination was repeated to assess exactly the entity of penile curvature when residual of deformity was referred greater than 10 degrees. As for penile shortening, patients status at the postoperative clinical control approximately 6 months after surgery was considered.
Patients' characteristics and surgical procedures
At the moment of surgery all patients had disease present for at least 1 y, stable disease for 6 months (neither pain nor progression of deformity). Pre-operative evaluation included sexological history and evaluation of degree of penile angulation by of®ce injection of an intracavernosal vasodilating agent or from patient's photograph, in all patients. Nocturnal penile tumescence test and dynamic Doppler ultrasound were required when we had doubts about the quality of penile erection. All patients had suf®cient erections for intercourse before the operation.
More recently eco-color-Doppler was performed because it is better for the assessment of stabilization (41.4%). Penile magnetic resonance (MR) was also made in ®ve patients and direct RX showed penile ossi®cation in one patient 11 (Table 1) .
Direction of curvature was dorsal in 81 patients (51.6%), lateral in 30 (19.1%), ventral in 19 (12.1%) and dorsolateral or ventrolateral in 27 (17.2%). Mean angle of curvature was 62 degrees (range 43 ± 105).
General anaesthesia was performed in 68.7% of cases and local anaesthesia in the remaining 31.3%. The Nesbit technique was used with excision of single (60.6% of the patients), double (28%), or multiple (11.4%) ellipses of the tunica albuginea ( Table 2 ). In 17 patients a supplementary horizontal closing of the longitudinal incision as described by Yachia 12 was needed to correct an hourglass deformity.
Results
In a mean follow-up of 72 months subjective patient determination of satisfaction indicated that 87.9% were satis®ed with the results of surgery.
Penile curvature
Complete correction of penile deformity was achieved in 82.1% of patients. Residual curvature inferior to 20 degrees was seen postoperatively in 24 patients (15.3%), whereas in two patients (1.3%) it was 25 degrees. Over-correction (20 ) occurred in only one patient (0.6%). The residual curvature doesn't prevent intercourse in any patient. Neither recurrent deformities nor progression of disease were reported at long-term follow-up.
Erectile function
All patients, except one (0.6%) had complete erection after operation. Moreover 15.9% of patients noticed a post-operative improvement of erection quality.
At long-term follow-up (mean 72 months) 136 patients (86.7%) had good erectile function (IIEF-5 b 21). On the contrary, 20 patients (12.7%) referred partial erectile dysfunction (IIEF range 10 ± 21), whereas one patient (0.6%) had complete loss of erectile function (Table 3) .
Penile shortening
Post-operatively signi®cant shortening of the penis (from 1.5 to 3 cm) occurred in 22 patients (14%). In two of these patients intercourse was very dif®cult because of excessive shortening (Table 4) . Not signi®cant penile shortening (less than 1.5 cm) was registered in 86% of patients. 
Complications
A total of 27 complications occurred in 14% of patients (Table 5 ), but most of these were mild.
Severe complications included one urethral injury which required ®stula repair 3 months after penile straightening and one haematoma which required surgical drainage. In three patients, where the prepuce had been spared, secondary circumcision had to be performed due to oedema and phimosis. The removal of suture knots because of pain was necessary in three patients in which a nonabsorbable suture was used (before 1988).
Discussion
Peyronie's disease is a benign self-limited process of scar formation on the tunica albuginea that can lead to penile bending. Surgical correction is reserved for patients in whom the penile deformity precludes normal sexual function. Therefore the main objective of surgical operations is to correct penile curvature to allow intercourse. The entity of curvature must be greater than 20 degrees to create real dif®culties with intercourse, but in rare cases deformity is associated with psychological problems which are also required to be treated.
Many different surgical approaches have been used. In 1965 Nesbit 8 ®rst proposed an operation for correction of congenital penile curvature which subsequently became widely used for patients with Peyronie's disease. This technique provides to shape the penile shaft by removal of normal tissue opposite the site of the scar tissue plaque. Plaque incision or excision with grafting (derma, saphenous vein, tunica vaginalis and temporalis fascia) has also been used with mixed results. 3 ± 6 Residual curvature due to the graft contraction was the most common cause of failure. Erectile dysfunction also accounted for some of the failure. A supplementary problem is that a separate incision is required to harvest the graft.
In the present study we evaluated the main goals resulting from this surgery with Nesbit's technique, including penile straightening, erection and penile length preservation, and decreasing incidence of complications.
Using this procedure in 157 patients with Peyronie's disease we completely eliminated the curvature in 82.1% at mean follow-up of 72 months. Residual curvature in 24 (15.3%) patients was lower than 20 degrees and patients found it acceptable. Overall satisfaction rate was 87.9%. These results are comparable to those described by others 13 ± 18 with similar techniques (Table 6 ). Poulsen 16 showed better results with the Nesbit operation than with simple plication of the tunica albuginea (91% vs 67%). Ralph 17 reported an overall success rate of 82% but it improved to 90% in the series of patients treated after 1985 in which patient selection was more scrupulous. In our experience, the excision of the ellipses provides to avoid recurrences which are described with tunical plication. Tunical plication (Ebbehoj, Schroder-Essed) 19 ± 20 offers the advantage that the corpora cavernosa are not opened, thus there isn't a gush of blood and saline from the in¯ated penis resulting in immediate partial detumescence. On the other hand, a high incidence of recurrence of the deformity is reported when absorbable sutures are used. 20 Typically these patients reported good initial results but with subsequent recurrence after few months. Probably Long-term results with Nesbit's procedure G Savoca et al the stitches can not withstand the traction during repeated erections in the early postoperative period. When nonabsorbable materials is used, the most common problem is granuloma formation around sutures. Nonabsorbable suture material should also not be used in order to avoid an unpleasant perception (bumps) under the skin. Recently Levine 21 proposed an algorithm for the surgical treatment of Peyronie's disease and he underlined the importance of the type and degree of the deformity. He concluded that simple curvatures with adequate erectile capacity were candidates for conservative procedure (shortening procedure). On the other hand, he recommended incisional-grafting procedures for complex, bidimensional curvatures and for the hourglass deformity.
In this study we successfully used a supplementary Yachia modi®ed procedure 12 in 17 patients, to correct the hourglass deformity without performing a grafting procedure.
In our series it must be also noted that no progression of disease occurred in any patient. Therefore, we emphasize the importance of waiting for the stabilization of plaque before operating.
We investigated the sexual function in long-term follow-up after Nesbit's procedure for Peyronie's disease. Our data con®rm that this technique is a safe method to guarantee erectile function in most patients. In 20 patients (12.7%) there was a gradual loss of rigidity after many months, but the partial erectile dysfunction (ED) could be attributed to diabetes or vascular risk factors in 17 of these patients. On the contrary, it must be noted that 25 patients (15.9%) reported an improvement of their erection quality after the operation according to data reported by Claes 22 with plication technique.
Therefore, the threat of erectile dysfunction is very low and failure is often associated with pre operative erectile dysfunction. Preoperatively cavernosal injection of a vaso-active agent allows for a more precise evaluation of erectile function. Moreover, according to Brock 23 hemodynamic assessment with Doppler ultrasound can be performed in selected cases. In patients who don't respond to an injection of vasodilator agents or oral Sildena®l administration, a penile prosthesis implantation remains a viable and effective treatment modality.
Penile shortening is inevitable with excision of the ellipses of tunica and some authors believe that this is unacceptable to many patients. 24 In our series penile shortening does not affect coitus in most patients. Of the 22 patients with signi®cant shortening of more than 1.5 cm, only two patients were concerned about it. In both patients the penis became too short for satisfactory intercourse. Since penile shortening could cause important psychological problems to the patients, we believe that this issue should be clearly discussed before operating. The surgeons could also deduce preoperatively the entity of shortening by measuring the length of the penis and the degrees of curvature.
Complications were mild and acceptable with the exclusion of one case of urethral injury. We think that circumcision must be performed to prevent oedema of the prepuce and phimosis. The use of absorbable suture (PDS 3-0) did not cause suturerelated complications. To avoid hematomas the penis can be wrapped by a Lyofoam1 dressing and an 8 F pediatric feeding tube is placed as vesical catether.
Conclusion
The Nesbit's operation is a simple and safe method to correct penile deformity due to Peyronie's disease. In our experience high percentage of penile complete straightening was achieved. This technique results in the greatest amount of patient satisfaction about sexual function. When penile shortening occurs, it has not been a signi®cant problem for patients who are properly counselled. However, those patients who insist on lengthening their penis may bene®t from other types of surgical approach.
